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(57)Abstract: 

PROBLEM TO BE SOLVED: To miniaturize jigs of an upper electrode 
forming mask, in an organic EL element of an X-Y matrix. 
SOLUTION: An X-Y matrix driving organic EL element wherein a first 
electrode, an organic layer and a second electrode are laminated on 
a substrate has a dummy electrode parallel to the second electrode. 
A mask 2 for deposition of the second electrode and the dummy 
electrode has an electrode mask part 10 coupling a plurality of zona! 
masking parts 12 by a pair of coupling parts 13, and two terminal 
mask parts 1 1 covering an upper end and a lower end of the 
electrode mask part 1 0. The electrode mask part 1 0 is set on the 
organic layer to add the prescribed tensile force to the masking parts 
12. The terminal mask parts 1 1 are set on the electrode mask part 
10 so as to cover at least a part of the respective masking parts 12 
at both ends. Then, a second electrode forming material is deposited 
on the substrate side through the electrode mask part 10 and the 
terminal mask parts 1 1, to form the second electrode and the dummy 
electrode. Thereby, tension added to the mask 2 can be lowered, thus jigs used in the deposition device 
can be miniaturized and weight-saved. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An insulating substrate The 1st two or more band-like electrodes which set the predetermined 
interval and were formed on the aforementioned substrate The organic layer formed on the 1 st electrode 
of the above The 2nd two or more band-like electrodes which set the predetermined interval and were 
formed on the aforementioned organic layer so that the 1st electrode of the above might be intersected 
owner **** ** equipped with the above — a ****** ** **************************** ** 
************************************ **** team ** ****** EL element 

[Claim 2] The organic EL element according to claim 1 characterized by always impressing voltage contrary 
to the 2nd electrode of the above to the aforementioned dummy electrode. 

[Claim 3] The organic EL element according to claim 2 whose width of face of the aforementioned dummy 
electrode is below the width of face of the 2nd electrode of the above. 

[Claim 4] An organic EL element according to claim 2 with the larger width of face of the aforementioned 
dummy electrode than the width of face of the 2nd electrode of the above. 

[Claim 5] The organic EL element according to claim 2 in which two or more aforementioned dummy 
electrodes were formed. 

[Claim 6] The edge of the 1st electrode of the above is an organic EL element according to claim 1 which 
projects from the aforementioned organic layer and constitutes the external terminal on the border of the 
aforementioned substrate. 

[Claim 7] The organic EL element according to claim 1 which prepared the circular polarization of light filter 
in the side which takes out luminescence. 

[Claim 8] The manufacturing process of the organic EL element which has the insulating substrate 
characterized by providing the following, the 1st two or more band-like electrodes which set the 
predetermined interval and were formed on the aforementioned substrate, the organic layer formed on the 
1st electrode of the above, and the 2nd two or more band-like electrodes which set the predetermined 
interval and were formed on the aforementioned organic layer so that the 1st electrode of the above might 
be intersected Two or more band-like masking sections which are the masks for organic EL-element 
manufacture used for manufacture of the 2nd electrode of the above, were equipped with the width of face 
which is equivalent to the gap of the 2nd electrode of the above in order to form a narrow dummy 
electrode in the ends of the parallel direction of the 2nd electrode of the above rather than the 2nd 
electrode of the above, while forming the 2nd electrode of the above, set the gap equivalent to the width of 
face of the 2nd electrode of the above, and The electrode mask section equipped with the connection 
section of the couple which connects the both ends of two or more aforementioned masking sections, 
respectively, Have an parallel border substantially with the aforementioned masking section, and when this 
border is located between the two aforementioned masking sections each in the ends of the side-by-side 
installation direction of the aforementioned masking section, the narrow aforementioned dummy electrode 
is divided rather than the 2nd electrode of the above. It is ******** in terminal mask ************ 0 f the 
couple positioned to the aforementioned electrode mask section so that the external terminal of the 1st 
electrode of the above which furthermore projected from the aforementioned organic layer and was formed 
in the border of the aforementioned substrate may be covered. 

[Claim 9] The manufacturing process of the organic EL element which has the insulating substrate 



characterized by providing the following, the 1st two or more band-like electrodes which set the 
predetermined interval and were formed on the aforementioned substrate, the organic layer formed on the 
1st electrode of the above, and the 2nd two or more band-like electrodes which set the predetermined 
interval and were formed on the aforementioned organic layer so that the 1st electrode of the above might 
be intersected Two or more band-like masking sections which are the masks for organic EL-element 
manufacture used for manufacture of the 2nd electrode of the above, were equipped with the width of face 
which is equivalent to the gap of the 2nd electrode of the above in order to form a dummy electrode 
thicker than the 2nd electrode of the above in the ends of the parallel direction of the 2nd electrode of the 
above, while forming the 2nd electrode of the above, set the gap equivalent to the width of face of the 2nd 
electrode of the above, and The electrode mask section equipped with the connection section of the 
couple which connects the both ends of two or more aforementioned masking sections, respectively, Have 
an parallel border substantially with the aforementioned masking section, and the aforementioned dummy 
electrode thicker than the 2nd electrode of the above is divided by being prepared between the connection 
sections of the aforementioned couple on the outside of each aforementioned masking section in the ends 
of the side-by-side installation direction of the aforementioned masking section. It is ******** in terminal 
mask ************ of the couple positioned to the aforementioned electrode mask section so that the 
external terminal of the 1st electrode of the above which furthermore projected from the aforementioned 
organic layer and was formed in the border of the aforementioned substrate may be covered. 
[Claim 10] The manufacturing process of the organic EL element which has the insulating substrate 
characterized by providing the following, the 1st two or more band-like electrodes which set the 
predetermined interval and were formed on the aforementioned substrate, the organic layer formed on the 
1st electrode of the above, and the 2nd two or more band-like electrodes which set the predetermined 
interval and were formed on the aforementioned organic layer so that the 1st electrode of the above might 
be intersected Two or more band-like masking sections which are the masks for organic EL-element 
manufacture used for manufacture of the 2nd electrode of the above, were equipped with the width of face 
which is equivalent to the gap of the 2nd electrode of the above in order to form two or more dummy 
electrodes in the ends of the parallel direction of the 2nd electrode of the above, while forming the 2nd 
electrode of the above, set the gap equivalent to the width of face of the 2nd electrode of the above, and 
were installed in the 2nd electrode of the the The electrode mask section equipped with the connection 
section of the couple which connects the both ends of two or more aforementioned masking sections, 
respectively, Have an parallel border substantially with the aforementioned masking section, adjoin the 2nd 
electrode of the above in the ends of the side-by-side installation direction of the aforementioned masking 
section, and two or more aforementioned dummy electrodes are divided. It is ******** in terminal mask 
************ of the couple positioned to the aforementioned electrode mask section so that the external 
terminal of the 1 st electrode of the above which furthermore projected from the aforementioned organic 
layer and was formed in the border of the aforementioned substrate may be covered. 
[Claim 1 1] In the manufacture method of an organic EL element using the mask for organic EL-element 
manufacture indicated to a claim 8, 9, or 10 While a dummy electrode is constituted by the ends of the 
direction which arranges the aforementioned electrode mask section, applies predetermined tension along 
with the longitudinal direction of the aforementioned masking section on the aforementioned organic layer, 
and intersects perpendicularly with the longitudinal direction of the aforementioned masking section The 
aforementioned terminal mask section is positioned to the aforementioned electrode mask section so that 
the external terminal of the 1 st electrode of the above may be covered. The manufacture method of the 
organic EL element which carries out the vacuum evaporationo of the matter which forms the 2nd 
electrode on the aforementioned substrate or an organic layer through the aforementioned electrode mask 
section and the aforementioned terminal mask section, and is characterized by forming the 2nd electrode 
of the above, and the aforementioned dummy electrode. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the organic electroluminescent 
element (it is also hereafter called an organic EL element) equipped with the organic luminous layer. 
Especially this invention relates to the manufacture method of an organic EL element using the organic EL 
element which has the electrode structure of a stripe pattern, the mask suitable for manufacture of this 
organic EL element, and this mask. 
[0002] 

[Description of the Prior Art] An organic EL element is a display device which displays using discharge 
(fluorescence and phosphorescence) of the light at the time of having the structure which sandwiched the 
thin film containing a fluorescence nature organic compound between the electron-injection electrode and 
the hole-injection electrode, making an exciton (exciton) generate by making an electron and an electron 
hole pour in and recombine with the aforementioned thin film, and this exciton deactivating. Although the 
luminous layer which is the thin film which contains a fluorescence nature organic compound as mentioned 
above is prepared at least between the electron-injection electrode and the hole-injection electrode, each 
class, such as an organic or inorganic hole-injection layer, an electron hole transporting bed, an electronic 
transporting bed, and an electron-injection layer, is formed if needed. 

[0003] One of the basic composition of the aforementioned organic EL element was shown in drawing 7 . 
This organic EL element is using the alloy of magnesium and silver for the hole-injection electrode 101 on 
the glass substrate 100 as a triphenylamine derivative (Diamine) and an organic luminous layer 103 as ITO 
(Indium Tin Oxide) and an electron hole transporting bed 102 as tris (8-kino rewrite) aluminum (III) and an 
electron-injection electrode 1 04 (Alq3). The thickness of organic each class is about 50nm. Vacuum 
deposition is performing membrane formation of each class. When the direct current voltage of 10V to 
which an electron-injection electrode considers minus and a hole-injection electrode as plus is applied in 
this organic EL element, it is 1000 cd/m2. Green luminescence of a grade is obtained. 
[0004] In the organic EL element of such structure, two electrodes whose organic layers are pinched are 
formed in the stripe pattern which intersects perpendicularly mutually, respectively, and the display device 
which enabled it to perform graphical display arbitrary as a pixel is studied in the intersection of two 
electrodes. 

[0005] Drawing 4 shows typically the structure of such an organic EL element for the so-called X-Y-matrix 
display. The 1st electrode 201 is formed in one side of the insulating substrate 200. The 1st electrode 201 
is beltlike, a predetermined interval is set mutually and two or more are formed in the shape of a stripe. 
The organic layer 202 is formed on the 1st electrode 201. On the organic layer 202, a predetermined 
interval is set mutually and the 2nd two or more band-like electrodes 203 are formed in the shape of a 
stripe so that the 1st electrode 201 may be intersected. 

[0006] Either the 1st electrode 201 or the 2nd electrode 203 is scanned, and a status signal is given to the 
electrode of another side synchronizing with this scan. The amount of [ of the organic layer 202 equivalent 
to the intersection of selected two electrodes ] light-emitting part emits light, and arbitrary figure and 
character representation are performed by the combination of this luminescence. 

[0007] The organic EL element for the aforementioned X-Y-matrix display carries out patterning of the 1st 



electrode by the photolithography method etc. on the glass substrate, on it, carries out the laminating of an 
organic layer and the 2nd electrode one by one by the vacuum deposition method, and forms them. A dry 
process needs to perform patterning of the 2nd electrode in the meaning which prevents the injury on an 
organic layer. The following methods are tried as a method of carrying out patterning of the 2nd electrode 
of a detailed pitch by the dry process. 
[0008] ** Patterning by laser (JP,5-3076,A) 

** Patterning by the wall and slanting vacuum evaporationo by which patterning was carried out 
beforehand (JP,5-275172,A) 

** Patterning by the septum which has the over hang by which patterning was carried out beforehand 
(JP,8-315981,A) 

** Patterning with the mask at the time of membrane formation [0009] 

[Problem(s) to be Solved by the Invention] However, there were the respectively following problems in the 
aforementioned conventional patterning method. 

** It is necessary to scan laser in patterning by laser, and productivity is bad. 
** In patterning by the wall and slanting vacuum evaporationo, a wall must be formed before vacuum 
evaporationo and the process of wall formation increases. Moreover, there is a problem in the precision of 
slanting vacuum evaporationo, the complexity of a process, etc. 

** In patterning by the septum which has an over hang, the septum which has an over hang before vacuum 
evaporationo must be formed, and a complicated septum formation process increases. Moreover, if 
membrane formation conditions are not devised, there is a danger that the 1st electrode and the 2nd 
electrode will short-circuit. 

[0010] ** Although patterning with the mask at the time of membrane formation is the easiest method and 
productivity is also good, when the stripe pattern formed especially is a detailed pitch, a problem arises. 
That is, in order to form an up electrode (the aforementioned example the electrode of the one distant 
from a substrate, the 2nd electrode), the mask which has stripe-like opening is arranged on an organic 
layer, and the vacuum evaporationo of the electrode morphogenetic substance is carried out through this 
mask. 

[001 1] In the organic EL element as shown in drawing 8 , in order to have formed the 2nd electrode by the 
patterning method for using a mask at the time of membrane formation, the mask 300 of structure as 
shown in drawing 9 was used conventionally. This mask 300 is mostly formed in the center of abbreviation 
of a square board the interval (equivalent to the width of face of the 2nd electrode formed) predetermined 
in two or more band-like masking sections 301 (portion equivalent to the gap of an electrode). Or only the 
number of the electrode which needs the band-like slot 302 equivalent to the width of face of the 2nd 
electrode formed in a predetermined pitch is formed. The size (the aforementioned gap) of the masking 
section 301 is 0.1mm, and a pitch (width of face of the 2nd electrode) is 0.6mm. the ends (it sets to 
drawing 5 and they are vertical both the portions of a board) of the parallel direction of the masking section 
301 (or slot 302) — the masking section 301 (or slot 302) — parallel — a hole the terminal mask 
section 303 of a rectangle tabular without - slot is left behind This terminal mask section 303 is a portion 
which covers the terminal of the 1st electrode 201 on a substrate 200 in the vacuum evaporationo process 
of the 2nd electrode 203, and prevents unnecessary adhesion of an electrode morphogenetic substance. 
[0012] In the mask 300 of such structure, if the pitch of the electrode of the shape of a stripe to form 
becomes detailed, since the band-like masking section 301 (portion equivalent to the gap of an electrode) 
will become thin, sag arises and exact patterning cannot be performed. For this reason, it is necessary to 
apply a tension to this portion by the suitable force. 

[0013] Conventionally, since the aforementioned mask 300 was formed from one board, it was as broad as 
the narrow band-like masking section 301, and was added to both terminal mask sections 303 with the big 
cross section. [ of the aforementioned tension ] The force applied to the whole mask 300 of a tabular is 
proportional to the cross section of the portion which a tension joins. Therefore, although the force applied 
to the band-like masking section 301 was required in order to prevent sag, the force by the tension which 
works in the other terminal mask section 303 is useless, and the force which pulls the whole mask 300 for 



this reason was large. If the masking section 301 becomes a detailed pitch especially, the cross section of 
the terminal mask section 303 will become quite big compared with the cross section of the narrow band- 
like masking section 301. That is, the force by the useless tension which works into this portion becomes 
still larger. 

[0014] If the force applied to a mask 300 becomes large, a strong thing will be needed, the fixture for 
applying the force to a mask 300 will be large-sized, and a weight will also become large. 
[0015] Moreover, when the appearance of the organic EL element which it is going to manufacture 
becomes large and the size of a substrate is enlarged, the fixture which holds the aforementioned mask 
according to this is enlarged. 

[001 6] Thus, if the fixture which holds the aforementioned mask and gives a tension is enlarged, 
management of the aforementioned fixture in vacuum evaporationo equipment will become bad. For this 
reason, the size and weight of the aforementioned fixture will receive the limit by vacuum evaporationo 
equipment in fact. 

[0017] In the organic EL element which has the electrode structure of an X-Y matrix, in case this invention 
forms an upper electrode with a mask, it aims at the tension added to a mask being small and making it end. 
[0018] 

[Means for Solving the Problem] The organic EL element (1) indicated by the claim 1 An insulating 
substrate (3) and the 1 st two or more band-like electrodes which set the predetermined interval and were 
formed on the aforementioned substrate (4), In the organic EL element which has the organic layer (5) 
formed on the 1st electrode of the above, and the 2nd two or more band-like electrodes (7) which set the 
predetermined interval and were formed on the aforementioned organic layer so that the 1 st electrode of 
the above might be intersected It is characterized by preparing a dummy electrode (8) to the ends of the 
parallel direction of the 2nd electrode of the above at the 2nd electrode of the above, and parallel. 
[0019] The organic EL element indicated by the claim 2 is characterized by always impressing voltage 
contrary to the 2nd electrode (7) of the above to the aforementioned dummy electrode (8) in the organic 
EL element (1) according to claim 1. 

[0020] The organic EL element indicated by the claim 3 is characterized by the width of face of the 
aforementioned dummy electrode (8) being below the width of face of the 2nd electrode (7) of the above in 
the organic EL element (0 according to claim 2. 

[0021] The organic EL element indicated by the claim 4 is characterized by the width of face of the 
aforementioned dummy electrode (8a) being larger than the width of face of the 2nd electrode (7) of the 
above in the organic EL element (1) according to claim 2. 

[0022] The organic EL element indicated by the claim 5 is characterized by forming two or more 
aforementioned dummy electrodes (8b) in the organic EL element (1) according to claim 2. 
[0023] The organic EL element indicated by the claim 6 is characterized by projecting the edge of the 1st 
electrode (4) of the above from the aforementioned organic layer (5), and constituting the external terminal 
(6) on the border of the aforementioned substrate (3) in the organic EL element (1) according to claim 1 . 
[0024] The organic EL element indicated by the claim 7 is characterized by preparing a circular polarization 
of light filter in the side which takes out luminescence in the organic EL element (1) according to claim 1. 
[0025] The mask for organic EL-element manufacture (2) indicated by the claim 8 An insulating substrate 
(3) and the 1st two or more band-like electrodes which set the predetermined interval and were formed on 
the aforementioned substrate (4), In the manufacturing process of the organic EL element (1) which has 
the organic layer (5) formed on the 1st electrode of the above, and the 2nd two or more band-like 
electrodes (7) which set the predetermined interval and were formed on the aforementioned organic layer 
so that the 1st electrode of the above might be intersected It is the mask for organic EL-element 
manufacture used for manufacture of the 2nd electrode of the above. This mask (2) has the electrode 
mask section (10) and the terminal mask section (1 1) of a couple. In order that the electrode mask section 
(10) may form a narrow dummy electrode (8) in the ends of the parallel direction of the 2nd electrode of 
the above rather than the 2nd electrode of the above while forming the 2nd electrode of the above It had 
the width of face equivalent to the gap of the 2nd electrode of the above, and has the connection section 



(13) of the couple which connects two or more band-like masking sections (12) which set the gap 
equivalent to the width of face of the 2nd electrode of the above, and were installed in the 2nd electrode 
of the above, and parallel side by side, and the both ends of two or more aforementioned masking sections, 
respectively. The terminal mask section (11) has an parallel border substantially with the aforementioned 
masking section. When this border is located between the two aforementioned masking sections each in 
the ends of the side-by-side installation direction of the aforementioned masking section, the narrow 
aforementioned dummy electrode (8) is divided rather than the 2nd electrode of the above. It is positioned 
to the aforementioned electrode mask section (10) so that the external terminal (6) of the 1st electrode (4) 
of the above which furthermore projected from the aforementioned organic layer and was formed in the 
border of the aforementioned substrate may be covered, 

[0026] The mask for organic EL-element manufacture (2a) indicated by the claim 9 An insulating substrate 
(3) and the 1st two or more band-like electrodes which set the predetermined interval and were formed on 
the aforementioned substrate (4), In the manufacturing process of the organic EL element (1a) which has 
the organic layer (5) formed on the 1st electrode of the above, and the 2nd two or more band-like 
electrodes (7) which set the predetermined interval and were formed on the aforementioned organic layer 
so that the 1st electrode of the above might be intersected It is the mask for organic EL-element 
manufacture used for manufacture of the 2nd electrode of the above. This mask (2a) has the electrode 
mask section (10a) and the terminal mask section (11a) of a couple. In order that the electrode mask 
section (10a) may form a dummy electrode (8a) thicker than the 2nd electrode of the above in the ends of 
the parallel direction of the 2nd electrode of the above while forming the 2nd electrode of the above Two 
or more band-like masking sections which were equipped with the width of face equivalent to the gap of 
the 2nd electrode of the above, set the gap equivalent to the width of face of the 2nd electrode of the 
above, and were installed in the 2nd electrode of the above, and parallel side by side (12a), It has the 
connection section (13a) of the couple which connects the both ends of two or more aforementioned 
masking sections, respectively. The aforementioned terminal mask section (11a) has an parallel border as 
substantially as the aforementioned masking section (12a). The aforementioned dummy electrode (8a) 
thicker than the 2nd electrode (7) of the above is divided by being prepared between the connection 
sections (11a) of the aforementioned couple on the outside of each aforementioned masking section (12a) 
in the ends of the side-by-side installation direction of the aforementioned masking section (12a). It is 
positioned to the aforementioned electrode mask section (10a) so that the external terminal (6) of the 1st 
electrode (4) of the above which furthermore projected from the aforementioned organic layer (5), and was 
formed in the border of the aforementioned substrate (3) may be covered. 
[0027] The mask for organic EL-element manufacture (2b) indicated by the claim 10 An insulating 
substrate (3) and the 1st two or more band-like electrodes which set the predetermined interval and were 
formed on the aforementioned substrate (4), In the manufacturing process of the organic EL element (1b) 
which has the organic layer (5) formed on the 1st electrode of the above, and the 2nd two or more band- 
like electrodes (7) which set the predetermined interval and were formed on the aforementioned organic 
layer so that the 1 st electrode of the above might be intersected It is the mask for organic EL-element 
manufacture used for manufacture of the 2nd electrode (7) of the above. This mask (2b) has the electrode 
mask section (10b) and the terminal mask section (11b) of a couple. In order that the electrode mask 
section (10b) may form two or more dummy electrodes (8b) in the ends of the parallel direction of the 2nd 
electrode of the above while forming the 2nd electrode (7) of the above Two or more band-like masking 
sections which were equipped with the width of face equivalent to the gap of the 2nd electrode of the 
above, set the gap equivalent to the width of face of the 2nd electrode of the above, and were installed in 
the 2nd electrode of the above, and parallel side by side (12b), It has the connection section (13b) of the 
couple which connects the both ends of two or more aforementioned masking sections, respectively. The 
terminal mask section (11b) has an parallel border as substantially as the aforementioned masking section 
(12b). In the ends of the side-by-side installation direction of the aforementioned masking section (12b), 
adjoin the 2nd electrode (7) of the above, and two or more aforementioned dummy electrodes (8b) are 
divided. It is positioned to the aforementioned electrode mask section (12b) so that the external terminal 



(6) of the 1 st electrode (4) of the above which furthermore projected from the aforementioned organic 
layer (5), and was formed in the border of the aforementioned substrate may be covered. 
[0028] The manufacture method of the organic EL element indicated by the claim 1 1 In the manufacture 
method of an organic EL element (1, 1a, 1b) using the mask for organic EL-element manufacture (2, 2a, 2b) 
indicated to a claim 8, 9, or 10 On the aforementioned organic layer (5), arrange the aforementioned 
electrode mask section (10, 10a, 10b), and predetermined tension is applied along with the longitudinal 
direction of the aforementioned masking section (12, 12a, 12b). While a dummy electrode (8, 8a, 8b) is 
constituted by the ends of the direction which intersects perpendicularly with the longitudinal direction of 
the aforementioned masking section The aforementioned terminal mask section (1 1, 1 1a, 1 1b) is positioned 
to the aforementioned electrode mask section (10, 10a, 10b) so that the external terminal (6) of the 1st 
electrode (4) of the above may be covered. The vacuum evaporationo of the matter which forms the 2nd 
electrode (7) on the aforementioned substrate (3) or an organic layer (5) through the aforementioned 
electrode mask section and the aforementioned terminal mask section is carried out, and it is 
characterized by forming the 2nd electrode (7) of the above, and the aforementioned dummy electrode (8, 
8a, 8b). 
[0029] 

[Embodiments of the Invention] An example of the gestalt of operation of this invention is explained with 
reference to drawing 1 and drawing 2 . This example is related with the mask 2 useful to organic EL 
element 1 which has an X-Y-matrix electrode, its manufacture method, and this manufacture method for 
vacuum evaporationo. 

[0030] Organic EL element 1 of this example shown in drawing 1 is an object for graphics which has an X- 
Y-matrix electrode. A predetermined interval is set on the insulating substrate 3, and the 1st two or more 
band-like electrodes 4 (lower electrode) are formed. The organic layer 5 is formed on the 1 st electrode 4. 
It has the luminous layer at least, for example, the combination of an electron hole transporting bed, a 
luminous layer, and an electronic transporting bed is [ the combination of an electron hole transporting bed 
and a luminous layer is sufficient as this organic layer 5, the combination of an electronic transporting bed 
and a luminous layer is sufficient as it, and ] sufficient as it. The edge of the 1st electrode 4 is projected 
from this organic layer 5, is extended on the border of a substrate 3, and constitutes the external terminal 
area 6. On this organic layer 5, a predetermined interval is set mutually and the 2nd two or more band-like 
electrodes 7 (up electrode) are formed so that the 1st electrode 4 of the above may be intersected (it 
intersects perpendicularly in this example). 

[0031] The 2nd electrode 7 and the dummy electrode 8 band-like in parallel are formed in the ends of the 
parallel direction (direction which intersects perpendicularly with the longitudinal direction of an electrode) 
of the 2nd electrode 7. The width of face of the dummy electrode 8 in this example is smaller than the 
width of face of the 2nd electrode 7, This dummy electrode 8 is controlled not to emit light. In this example, 
voltage with the 2nd reverse electrode 7 is always impressed to the dummy electrode 8. 
[0032] The 1st electrode 4 by the side of a substrate 3 is ITO, and, as for organic EL element 1 of this 
example, the 2nd electrode 7 uses the Mg-Ag alloy. Luminescence in the organic layer 5 is observed from 
the outside of a substrate 3 through the 1 st electrode 4 and a substrate 3. However, you may make it take 
out luminescence from the 2nd electrode 7 side by choosing a suitable material. Moreover, the whole 
structure by which the laminating was carried out on the substrate 3 is closed by another substrate, and 
you may make it the organic layer 5 not deteriorate with the moisture of an external environment etc. 
[0033] In case drawing 2 manufactures organic EL element 1 of this example mentioned above, it is the 
mask 2 for organic EL-element manufacture used at a vacuum evaporationo process in manufacture of the 
2nd electrode 7. Unlike the mask 300 of conventional one apparatus explained with reference to drawing 5 , 
this mask 2 is divided into the parts of three another objects. That is, they are the one electrode mask 
section 10 and the two terminal mask sections 11. 

[0034] As shown in drawing 2 , the electrode mask section 10 has much band-like (or line) masking 
sections 12 of a book. The masking section 12 forms the dummy electrode 8 per (a total of 2) in the ends 
of the parallel direction (direction which intersects perpendicularly with the longitudinal direction of the 2nd 



electrode 7) of the 2nd electrode 7 while it is equipped with the width of face equivalent to the gap of the 
2nd electrode 7 and forms the 2nd electrode 7 as a vacuum evaporation© mask. One edges and other-end 
sections of two or more masking sections 1 2 are connected by the connection section 1 3, respectively. 
The connection section 13 is a band-like member which intersects perpendicularly with the longitudinal 
direction of an electrode. The width of face is a little larger than an electrode. At the time of use (vacuum 
evaporationo process), in order to prevent sag, along with a longitudinal direction, a predetermined tension 
is added to the masking section 12. 

[0035] The terminal mask section 11 is a rectangular plate, and its border of the longitudinal direction is 
substantially [ as the band-like masking section 12 ] parallel. The terminal mask section 1 1 is a wrap about 
the one section each, even if there is little two masking section 12 in the ends of the parallel direction of 
the masking section 1 2. In drawing 2 , each terminal mask section 1 1 has covered all of the masking 
sections 12 of an edge. And the border is located between the two masking sections 12 and 12 in the very 
end. The portion of this gap is a portion for forming the aforementioned dummy electrode 8. Therefore, as 
the dummy electrode 8 of this example was mentioned above, width of face is narrow rather than the 2nd 
electrode 7. If the terminal mask section 11 covers a part of masking section 12 at the very end, the width 
of face of the dummy electrode 8 will serve as the maximum, and will become the same as that of the 2nd 
electrode 7. This terminal mask section 1 1 has covered the external terminal area 6 of the 1st electrode 4 
which projected from the organic layer 5 and was formed in the border of the aforementioned substrate 3. 
[0036] The manufacturing process of the 2nd electrode 7 is explained. This mask 2 is attached in the 
fixture for sag prevention, and is used within the vacuum housing used for the vacuum evaporationo of an 
electrode pattern. Specifically, the two connection sections 13 of the electrode mask section 10 are 
attached in the fixture in a vacuum housing. And with a fixture, the force of the direction left in the two 
connection sections 13 and 13 is applied, and hauling of a longitudinal direction is given to the masking 
section 12. 

[0037] It is only the narrow masking section 12 that the force acts in this example unlike the former. Unlike 
the former, there is no portion (303 portions of drawing 5 ) of the tabular of the large cross section in the 
both sides of the parallel direction of the masking section 12. Therefore, if the same tension as the former 
is added to the masking section 12, there is less force which a fixture gives to the whole electrode mask 
section 10 than before, and it ends. There is no portion of the aforementioned tabular and the hauling force 
works because it requires only the narrow masking section 12 to apply the force to in order to prevent sag. 
Conversely, if it says, the same tension as usual can be given to each masking section 1 2 by the hauling 
force smaller than before. Therefore, the size of a fixture is made smaller than before. 
[0038] The organic layer 5 is placed upside down and the substrate 3 in which the organic layer 5 was 
formed is installed at a level with the predetermined position in a vacuum housing. The electrode mask 
section 10 and the terminal mask section 1 1 are formed in this substrate 3 bottom by the arrangement 
mentioned above, the terminal mask section 11 — the upper and lower sides of the electrode mask section 
10 — you may prepare in whichever It may fix to the electrode mask section 10, and you may fix the 
terminal mask section 1 1 to things other than electrode mask section 10 so that relative physical 
relationship may not shift. Or you may carry the terminal mask section 1 1 so that it may not drop out on 
the electrode mask section 10. Thus, the electrode mask section 10 and the terminal mask section 1 1 
which were combined by the position relation are arranged to the substrate 3 down side (under the organic 
layer 5), and are positioned to a substrate 3. 

[0039] Vacuum evaporationo is performed towards the upper part from the lower part of a mask 2. The 
vaporized matter is put on the organic layer 5 and substrate 3 on a substrate 3 from opening of a mask 2, 
and forms the 2nd electrode and the dummy electrode 8 of a predetermined pattern which were mentioned 
above. In addition, the physical relationship and the direction of vacuum evaporationo of a substrate 3 and 
a mask 2 are not limited to this. 

[0040] According to this example, in order to make the load by the fixture small, the portion which carries 
out the mask of the lower electrode was separated as the two terminal mask sections 1 1 , and it considered 
as the structure of applying tension only to the electrode mask section 10. Thus, although it is difficult to 



carry out alignment of the mask parts divided into three, in this example, the masking section 1 2 for dummy 
electrode 8 is formed in the ends of the electrode mask section 10, and since some differences only arise 
to the width of face of the dummy electrode 8 which does not participate in luminescence even if the 
aforementioned alignment shifts somewhat, it is satisfactory. 

[0041] Since voltage with the 2nd reverse electrode 7 is always impressed to the dummy electrode 8 when 
organic EL element 1 of this example is driven, light is not emitted. The dummy electrode 8 which does not 
emit light is blackly observed as compared with a display. Therefore, it is inserted by the dummy electrode 
8 which does not emit light, and the contrast of the display which adjoins the dummy electrode 8 improves. 
The edge of the display of an X-Y matrix did not necessarily adjoin conventionally the portion observed 
especially darkly. For this reason, the contrast of the profile portion of a display was not necessarily able 
to say that it was good. The contrast of the light-emitting part which adjoins by the dummy electrode 8 
controlled by this example not to emit light was able to be raised. In addition, although the 2nd electrode 7 
was adjoined and the dummy electrode 8 was formed in this example, a dummy electrode may be further 
prepared also in the 1st electrode 4 (lower electrode), and the same effect may be acquired. 
[0042] Moreover, if organic EL element 1 of this example is combined with a circular polarization of light 
filter, by the dummy electrode 8, reflection of the light-emitting part circumference will decrease and 
contrast will be improved further. A circular polarization of light filter is the optical element which the 
polarizing plate and the phase contrast board were made to rival, and suppressed reflection of outdoor 
daylight. 

[0043] Moreover, according to organic EL element 1 of this example, by the dummy electrode 8, the 
thermolysis effect is acquired and the reliability as a light emitting device improves, 
[0044] The 2nd example of the gestalt of operation of this invention is explained with reference to drawing 
3 and drawing 4 . In this example, the width of face of a dummy electrode is larger than the width of face of 
the 2nd electrode, the other composition — the 1st example and abbreviation — it is the same About the 
portion equivalent to the 1st example of a function top, what gave suffix a to the reference mark of the 1st 
example is used as a sign of this example, and the explanation is omitted if needed. 

[0045] The mask for organic EL-element manufacture of this example has electrode mask section 10a and 
terminal mask section 1 1a of a couple. Two or more band-like masking sections 12a which electrode mask 
section 10a was equipped with the width of face equivalent to the gap of the 2nd electrode 7, set the gap 
equivalent to the width of face of the 2nd electrode 7, and was installed in parallel with the 2nd electrode 7 
of the above, It has connection section 13a of the couple which connects two or more both ends of 
masking section 12a, respectively, and while forming the 2nd electrode 7, dummy electrode 8a thicker than 
the 2nd electrode 7 can be formed in the ends of the parallel direction of the 2nd electrode 7. Terminal 
mask section 11a has the parallel border substantially with masking section 12a. On the outside of the ends 
of the side-by-side installation direction of each masking section 12a, terminal mask section 11a is 
prepared between connection section 1 1a of a couple. Thereby, dummy electrode 8a thicker than the 2nd 
electrode 7 is divided between masking section 12a. Furthermore, the external terminal 6 of the 1st 
electrode 4 can be covered completely, without covering the 2nd electrode 7. 

[0046] The 2nd example of the gestalt of operation of this invention is explained with reference to drawing 
5 and drawing 6 . In this example, the number of dummy electrodes is [ two or more ] (3). the other 
composition — the 1 st example and abbreviation — it is the same About the portion equivalent to the 1 st 
example of a function top, what gave suffix b to the reference mark of the 1 st example is used as a sign of 
this example, and the explanation is omitted if needed. 

[0047] Mask 2b for organic EL-element manufacture of this example has electrode mask section 10b and 
terminal mask section 1 1b of a couple. Two or more band-like masking sections 12b which electrode mask 
section 10b was equipped with the width of face equivalent to the gap of the 2nd electrode 7, set the gap 
equivalent to the width of face of the 2nd electrode 7, and was installed in parallel with the 2nd electrode 7, 
It has connection section 13b of the couple which connects two or more both ends of masking section 12b, 
respectively, and while forming the 2nd electrode 7, two or more dummy electrode 8b is formed in the ends 
of the parallel direction of the 2nd electrode 7. It has an parallel border substantially with masking section 



12b, and is prepared in the ends of the side-by-side installation direction of masking section 12b, and 
terminal mask section 11b is a wrap about the external terminal 6 of the 1st electrode 4. Two or more 
dummy electrode 8b of a book is divided by the both sides of the 2nd electrode 7, respectively. Two inside 
dummy electrodes are the same sizes as the 2nd electrode 7, and an outside dummy electrode is the same 
width of face as the dummy electrode of the 1 st example most In addition, in this example, the number of 
a dummy electrode is arbitrary and the width of face (size) is also arbitrary. 

[0048] the 2nd example and 3rd example — the 1st example and abbreviation — the same effect can be 
acquired Moreover, [0049] 

[Effect of the Invention] According to this invention, since the dummy electrode was prepared in the 2nd 
electrode and parallel to the ends of the parallel direction of the 2nd upper electrode in the organic EL 
element which has the electrode structure of an X-Y matrix, the flexibility of a design of the mask used in 
case the vacuum evaporationo of the 2nd electrode is carried out can be raised. For example, it becomes 
possible to make small the tension applied to a mask, and miniaturization of the fixture used within vacuum 
evaporationo equipment and lightweight-ization can be realized. For this reason, even if substrate size 
becomes large, the mask design with good productivity is attained. 

[0050] When it furthermore combines with a circular polarization of light filter, by the dummy electrode, 
reflection of the circumference of a light-emitting part decreases, and contrast is improved. 
[0051] Moreover, the thermolysis effect by the dummy electrode is acquired and the reliability as 
luminescence and a display device improves. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the plan of the organic EL element which is an example of the gestalt of operation of this 
invention. 

[Drawing 2] (a) is the plan of the mask used in case the up electrode of the organic EL element of this 
example is manufactured at a vacuum evaporationo process, (b) is the plan showing the state where this 
mask was disassembled. 

[Drawing 3] It is the plan of the organic EL element which is the 2nd example of the gestalt of operation of 
this invention. 

[Drawing 4] (a) is the plan of the mask used in case the up electrode of the organic EL element of the 2nd 
example is manufactured at a vacuum evaporationo process, (b) is the plan showing the state where this 
mask was disassembled. 

[Drawing 5] It is the plan of the organic EL element which is the 3rd example of the gestalt of operation of 
this invention. 

[Drawing 6] (a) is the plan of the mask used in case the up electrode of the organic EL element of the 3rd 
example is manufactured at a vacuum evaporationo process, (b) is the plan showing the state where this 
mask was disassembled. 

[Drawing 7] It is the typical cross section showing an example of the structure of an organic EL element 
[Drawing 8] It is the plan of an example of the conventional organic EL element. 

[Drawing 9] It is the plan of the mask used in case the up electrode of the conventional organic EL element 
is manufactured at a vacuum evaporationo process. 
[Description of Notations] 

1, 1a, 1b Organic EL element 

2, 2a, 2b Mask which is a mask for organic EL-element manufacture 

3 Substrate 

4 1 st Electrode (Lower Electrode) 

5 Organic Layer 

7 2nd Electrode (Up Electrode) 
8, 8a, 8b Dummy electrode 

10, 10a, 10b Electrode mask section 

11, 11a, 11b Terminal mask section 

12, 12a, 12b Masking section 

1 3, 1 3a, 1 3b Connection section 
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TX^SIS (lib) (4, Buiavx^yygP (12 b) t 
«ttfc¥frft«Ba*WU MKvX+VtffflS (1 2 



(5) 

b) <o&wrfftmmct3^TMt?m2m® (7) tegs 

»LTfflBE*©fflE^5-«ffi (8 b) tfEiBSn, £ 
£(ctfflB&fflB (5) A»&SgfflLTlWI2afiO«Baii:« 

ja*nfc««E«iw (4)-on«w? (6) *s5<t 

5fctWB«fiVX*as (12 b) (CttLTffififtfcSft 

[0 0 2 8] 1 1 fcffitt* ftfc«E LSRWH 
Jfi^ffitt, tt#88X«4 9Xttl 0-fcE*bfc#»E L 
J&yiBM^X* (2. 2a, 2 b) *ffll*SffllE L 
10 (l, la. 1 b) ©WKrifclcfc^T; mfiBW$ 

1 (5) <D±\cmmm®^^ (10. 1 0 a. 10 

b) £ESLTfnffBvX*yyg& (12. 12 a, 12 
b) ©ft¥£flfc»oTBT5£©WjfcJin*.* 

(8, 8a, 8 b) tfm$2n* MlSflim 
& (4) £D» (6) fc«$J:$£imaWPTX* 

(11, 11 a, 1 1 b) %MSB«®vx*g|5 (1 
0, 10 a. 10 b) KWLTOTfcfcU ffflEMr? 
X^a5fcWffi*»^^9Efe^tTfiJi2a« (3) 7bS 

20 w&J§ (5) ©±£fg2«g (7) *jedtr*tttt&!& 
*u fii5SB2« (7) tumE^s-m (8. 8 

a. 8b) ft#jS«Cfcfc#afcLT^*o 
[0029] 

RtfH2*«aLTKW1-€o XY^HJ^X 
m*W*«lEL*?l *©»ift*ffiiu MB 

CO 0 3 0] H l fc^t*W©W«E L^? 1(4, X Y 

so ©g& 3 0±te(4m^HIB*feV^Tfflfc*0««0» 1 
«ff4' (TSBS®) *«JBjfi*ft"EV*o Sl"*ffi40± 
tt4^«JH5Wja*nr^5« CO«WH5i4^ft< 

fctHrtt>J:l#\» *l«ffi4 0igasi4, C(D£im5fr 
LTV^o CO^iSM5©±tCt4, S^IE^lSes4i:^ 

[0031] m2m®7 tomvm m&fi>&&3fot 
ui£-r3#[Ri) vmmaz, mzm®7 twri^w 

^5-M8*«Rtt6nT^*o 

®8£*4, »2«ffi7©(BJ:?)t>/h«V\, C©^^- 

«ffi8(45Htl/ft^J:9lcW»*n*o *^HT*t4, « 

-a®8tct4m2mes7 fc«as©«EE»waiiin*n 

[0 0 3 2] *W©«EL*?H4, Sfe3d!l©^l 
so QS43^I TOT?*0> »2«H7# t Mg-Ag^* 
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m^T^Zo WWHSfcfcttSWfitt, SSI 

[0 0 3 3] H2& WaLfc+WOWaELiR^l* 

ffi«MELJ»«^-*X*2"C**o il<DVX* 
2«\ 0 5Mlt^ IfcTO-^iOV^^ 3 

ootftfto, 3o©sjft©asiafc:^nTi^o ep 

[003 4] ^2tc^t*^tc s fiYX^l 0M\ 
£S*®fftt (75S»K3 ovx*yyg|H 2£#LT 

ai-*fi*«ATte0, W^X^fcLTS2«S7* 
JfcStSfcfcfcfc* m2«i70^J^|Rl-(*2m7 

1 2lCte. ft5**l»ii:-r*fc4&lcS¥^lRie»-3TBf 
[0 0 3 5] IjffTX^l lttSe^O"«#T*t). * 

(DM5>J^|pl©SSfiSfc*«2*Ovx*V^lSl 2©'>& 
<^a-»% H2T?tt, «?vX£Sm 1 

r, ^o^iaiis -«ttica5«2*ov^*>^»i 

2, 1 2©|BlfcffiiILT^*o C£0M£0^ti, HLfi2 
fflkD«-WS8tt, WaUfc«(c»2«7J:!>t, 

x*>yan 2©-a5©Maa«t , 5K: , rtu*, 

1 1 a, 5 frs&aj tr swHaaR 

3©»fflfcJ&aarnfcSS 1 M4 ©*3WftK6$Bo 
[0036] W2«S7©IBftXS*KW«o 

mat, o<D2*0&irai 3*, g£ 

oieasi 3, 1 3KMft%l3fa<ot)*to^ vx*v 

2fc»3«D3loB«Jfc#*.3o 



(6) 

10 

[0037] t&fctn&su *wfcfcvvratfma« 
otm^vx+y^Pi 2©#t?*<&. (aaefcsfttt^ 

VX+^Wl 2 0M?J^©MilllK*Ki«0««0 

(05<D3O3£OSI5#) (i£V\> ftoTVX*^ 

mi 2Ktie*fcra-orv5/3v*ioA*fc*rn«f, & 
>ysui 2o^r*tt?^e»r^So jfitaatf, fie** 
[0038] *msim&&tiitW!R3*s mmms 
m^vx^gpi o(D±rE%m\cmxh^\ m- 

VX^l ltt, 0fcttLT@£LT*> 

M®vx*&i 0£4»vx^gM 1$, S«3©Tffl!l 
«i«JH5©-FIB) fcEBU M3fcttLTffiS»a& 

[0 0 3 9] ^X*2©TO*^J^fcfl»*T»»*?T 
9o «fcLfci««^X*2©Hnafr&Sfi3±©*r 
«W5RrfttK3(c«»U 

2Mfc«-*«8£J&8-r*o *^ S«3t^X 

30 ^2ottfii8ffiRtfai*^nRitti:nicH3e*n4t\ 
[0040] *mK&titf. femc*z$m&'b*<t 
§^i6tc, Tas«a*Tx^ , r*as»*2flio* : fv7 1 

*«1 1 i:LT^*U Mfiivx^gPl OOJWcB^ift 
X^giil O0pMfc«-B@8ffl©vX*y^l 2 

40 [004 1] *01®£ttE L*? 1 3&Klltfe«^, ^ 
= -Mgg8tctim2SSB7 fc«4iSafi!>«E^*WHttn*n 
S©1?a*tftV^ 3f83fct*t^5-*ffi8^ 

=-^8t?^n, ^^-a@8t^UT^s^ 

ftl^ ^ ti|iiJW*nfc«-*fi8 IC J: t>T«»t 5« 

so ^(03Vh5Xh^[q]±^^-5i:tA^T^fco 
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t\ zzicmimm* ergs*® 

[0 0 4 2] *fc, *W©«EL*?l*Rffl»7-f 

CO 0 4 3] * fc, *W©«IE 1 KitUf, * 
5-W8fc*oTJW»*tff#6tU SJfltfPfc bT 

[0 0 4 4] *^O*ifi<0^»©IB2OW*H32aLtf 

omim 2 noiBJ: t> *\ *ftw*w>swt«i» 
[0045] xmvmm im^mmm-r^^ nm 

VX^SPI Oat -Jt0*?^*£ffil 1 a£WbT 

ttovx+y?® i 2at, $&#<Dvx*yysin 2 

aOWJ|^*n€n»IW*-«oaiWl 3 a fc* 
fi*TteD, S&2«7*JBjR-rSfcfcfcK!S2Wi7 
0M*J£lfc0WBfcS 2« 7 «k 0 5 -*ffi 8 

a«t5Ci:m§ 0 JS^vx^an 1 aiis v 
X+VtffiPl 2 a fc«WfcWft«2*ftb"EV5o 
&VX*y^gfU 2 aOttSWflOj^Ofllflfcfc^ 
T, -^©^gPl 1 aOBBKttff^^9l 1 a#& 

a^vX^y^SPl 2 a fcOBtKlHSnSo 
S2M7*B5i:i;ft<, ^1S@4£0^6^ 

[0 0 4 6] *«WO*fliO^!l©ai20ffll*H5Rtf 

BH-Tf»*o otitis i offaKfaa-rsas^fcov^r 

«4, $ l ©M©#H8Wfc:iSS«bftftbfcfe<0**«!l 

So 

[0 0 4 7] *W0*f«E LSSfffiiffl^f 2 bti, 
ffi|7X^l Obt -wo«»^x^a5i 1 
bWSo nffivxt&l Obte, £2«ffi7 0**'y 
»2*ffi7©IBK:ffiSli«#+ 

ft07X*yi^I 2bfc, «Sc*OV^*>^95l 2 

b ©wttawt^n^tuas-r 5-»©»issp 1 3 b tit 
ffiTLxm, m2m74jg/fi-r*fcfcfct»2mi7 



So 1 bit, vx*y#SJi 2b£Hft 

2W7«DS«tli, *hfnffl»*0^-«i8b 
tfEKli*. rtra0 2#©^5-«W482«S7i: 

[0 0 4 8] »2OW4:»3O0lfc:«fcort, SB 1 
[004 9] 

»jsiRi©Pi«E» 2tit wtc^= -w*aaitfc 

OT, S2*Ka»'T*ISIi:ffl^5' ! ?x^©«ttoa 

[0 0 5 0] *6icH«fe7*/i'*fcl»£t>*fc* 
hvxh^#?n§o 

[00 5 1] £fc, «-«®E£SjftMllitff#£ 

[^fficDja^^mw] 

m i ] *aw©«o?B®o-fla-ea6sfflE l*p 

30 fQ¥ffiBI"C&5o 

[0 2 ] ( a ) &#fl»W$i E L JRTO±»*ffi«» 

(b) (4ravX^*»jBbfc«!Rft^-r¥iBHT?ft*o 
[03] *«W©«0©l80»20WT«*ffllEL 

[04] ( a ) Itm 2 £>0tJ<D=Prtl E L JtfF©±*Sffi* 

(b) tt^X^*4M»bfc««*^r¥B5H-e*5o 
[05] ^^OStftOJWOffiSOW-efeSffllEL 

[06] ( a ) tt£ 3 OfiflliOW^ E L JR?©±SlS*« 
SajIST^Bfif SBtfflv^vT. ^OTOHT**, 
(b) ttH^x^ftdiWWbfcWII^WiiiHTfeSo 
[07] «ELl^Oira©-ff!l*^-r«*WftWiB 

0T*^So 

[08] tae*o««EL*?oHWo¥isia?**« 

[09] fie«OWELil5^0±aiS«ffii&l!S«lS^» 
so l, l a, 1 b fflELJ» 
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3 m 

5 

7 IS 211® C±»W» 



J4 



2. 2 a, 2 b ttSELi«ffl^n^57X 8, 8 a, 8 b ?$-m 



10, 10 a, 10b SfiSVX^gP 

11, 11a, lib iS^VX^flS 

12, 12 a, 12b VX+V^P 

13, 13 a. 13b 
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